CP \ 



1/17 

FIG. 



SPREADING 
CODE 



SCu SC 12 



sc 



'1N ? C 21 



i * 



SC 



22 



OSER 1 (CODE 2) 



USER 1 (CODE 1) 



J— 



( / USER 2 (CODE 2) 



\' USER 2 (CODE 1) 



USER 1 



FADING FLUCTUATION 



SC 



2N 



FREQUENCY 




USER 2 



FIG. 2 



SPREADING 
CODE 



SCii SCio 

t .( 

■f — 



S . C 1N SC 21 



User 2 (code 2) : 



sc 



22 



/ 



SC 



2N 



USER 1 (CODE 1) 



■ /'USER 4 (CODE 2) \ 



\ USER 3 (CODE 1) 



FREQUENCY 



USER 1,2 
FADING FLUCTUATION 




USER 3,4 



F12 



2/17 



CD 
CO 



oo - 

LO 



— 1 
1 <c 
en > 




-<C LU 


LU ^ 


ZZ> 1— 
CD ^ 


co : — * 



LO 




CO 
LO 



LO 
LO 



'{ 



FREQUENCY INTERLEAVER 



CJ> 



CJ> 



CD 
CO 



CZ> 
CJ> 



Csj 
CJ5 



I — 
CJ> 
— ► 




oj I co | 
CO CO 



© ©© • • • s 



CD 
CD 
O 



CO 
LO 




SERIAL/ 

PARALLEL 

CONVERTER 



CNJ 
LO 



TIME 
MULTIPLEXER 



o 




3/17 



co- 



en 

LU 

CO 
ZD 

u_ 

o 



LU 



I 

CO 



CO. 
CO 



CO* 



CNJ 

CO 
CO 




1 r^i r L i 



PARALLEL/ 

SERIAL 
CONVERTER 



CO 

co> 



XO VULU ) 
O 



CNl CO 



LO 
CO 



CO 
_ CO 

Si 

o 

CJ3 



CO 



L. 



CO 



LO 
CO 



CITE' 



LO 



-®H4 



i r 



CO 
CO' 



CNJ 

CO ' 



Is 

csj I CO 
CO 



1 



"3- 

co 



or 

LU 

GO 



1 



FREQUENCY DE I NTERLEAVER 



J k A 



CO 



O <C I— 
— > — 

' <LU=) 

£g r-vj »— 
^ EE — <c 

_o I > 

0<LU 

>- CD 
CO 



I5T 



CJ> 



CD 

ICO 



4/17 




5/17 



Q_ 
I— 

o 



CO 



z 

PARALLEL/ 

SERIAL 
CONVERTER 



LTD 
I — 



1^7 gujci 

C3 O 



l/vl 



o 



-j2 



r 



St 



CO 



FT" 



cnn; 

-O -Q 



CO 



FREQUENCY DE I NTERLEAVER 




6/17 




7/17 




SO 



CO 



LO 



PARALLEL/ 

SERIAL 
CONVERTER 



LO 



O ) o ^ 

OQ - OQ l _ 

XO^ XO 

I — COO I — CJ>C_> 

on an 




CD 



o 



cnn: 



03 





CSJ 



CO , 



CO 




oo or 




LU 


QL. h— 


a i 










CO 











O <C 1— 




— > — 






1 

C3 


<UJZ) 






— z _l 




z — <c 




O 1 > 




Cd O O 


1— 


0<LU 
^ 33 Od 
>- C3 
CO 



8/17 




CO 

o - 

Csl 



FREQUENCY INTERLEAVE!* 



TTT 



FREQUENCY MULTIPLEXER 



<3> 




I 



I 



I 



u_i o : 
cqu_: 




-Kg) i->® g-® 



z 1 - 



CO 

o 

CNl 



CO 

o 

CsJ 



Csj 

o 

CNJ 



o 

CSj 



TIME 
MULTIPLEXER 


CM 
Osl 

CvJ ^ 


TIME 
MULTIPLEXER 


" t 







or 



— o" 

Q- Csl 



cn 



-3 



LU 
GO 



CvJ 

cr: 

GO 



33 
Q_ 



(a) 



9/17 



FIG. 10 PRIOR ART 



O— 




(b) 



SUBCARR I ERS 

I 



J U L 



-> f 



(a) 



H 2 ^ 

FIG. 11 PRIOR ART 



5 

f 




6 

f 


S/P 




ID FT 







Re _| a _ I-ch 



D/A 



sib 



D/A 



Im 



Q-ch 



8 



ORTHOGONAL 
MODULATOR 



(b) 



f ' f' f ' f' 



■> f 



10/17 

FIG. 12 PRIOR ART 



0 



TRANSMIT 
DATA 



SPREADING 
CODES C, TO C N 



C, C 2 C 3 CniC, C 2 C 3 C t 



TIME t 



-> t 



Ts 



BIT INTERVAL 



Tc 

CHIP INTERVAL 



FIG. 13 PRIOR ART 



11/17 

FIG. 14 PRIOR ART 



COPY 

< Ts ► < Ts 



TRANSMIT 
DATA D 




TRANSMIT 
DATA D 


—. ► 



Ts 



A 




(x)-* | D • Ci 

9i 



TRANSMIT 
DATA D 



C 2 



Ts 




D ■ Cc 



9 2 



TRANSMIT 
DATA D 



Cn 



Ts 




D-C 



9n 



FIG. 15 PRIOR ART 



(a) 



(b) 




Af 

A 



Vf 



Af 



Vf 



Af 



▲ 






n 


A 


A 






fl 

1 


f 2 
1 


f 3 

i 


f 4 

i 


fs 


fN 

J 1 ► 















12/17 




o 
oo 



AL 


2: 

CD 








en cc 

<C UJ 


LU § 


O 1— 











o 

CD Z 

CD *- 
CD O 
O 



CD 



7" 



CO 



1 — 


IFFT ■ 






k I 


k > 


W 












Ik 
























CO _____ 


FREQUENCY INTERLEAVER 




A 


k i 


k > 


k 








k i 


k A 


k 
























i 


k > 




CODE MULTIPLEXER 

k > 


k i 


k i 




k 



o 



CO 

r r~ 1 a ik >k a 1 — 
0 /l 'J OO 



co 



SER I AL/PARALLEL CONVERTER 



CsJ. 



TIME 
MULTIPLEXER 




13/17 



FIG. 17 PRIOR ART 



USER DATA 


P 


USER DATA 


P 


USER DATA 


P 




< 30xM_^ 
SYMBOLS \ 


4xM \ 
SYMBOLS 



30 



2 1 4 3 2 1 



1 
2 
3 



M 



USER DATA 
30 xM SYMBOLS 



PILOT 
4xM SYMBOLS 



FIG. 18 PRIOR ART 



i 
i 



GI 




GI 




t 




t 






COPY 




COPY 



14/17 



CO 





CVJ 



as 



1 



CO 
CNJ 



5®J®® — "-® 



_£2 



r 



LO . 
CM 



CO 
CvJ 



CO 
OJ 



T T T 58 T I 



FREQUENCY DEINTERLEAVER 



CNJ 



CO 
CVJ 



I O — I 

oa: i «c 
z: :x: Q > 

— CJ3 CH CZ5 



CNJ 



CNJ 
CNJ 



CD 



CJ> 
LU 



. ad 



15/17 



FIG. 20 PRIOR ART 



SPREADING CODE 



I .r t / i , 



USER 2 



-i — i-* 



USER 1 



A 



FREQUENCY 



FADING FLUCTUATION WITH 
REGARD TO USERS 1, 2 




FD12' 



FIG. 21 PRIOR ART 



SPREADING CODE 



/ 

* 


vy 

,'\ A A \ . USER 2 


\ . 

' A \ 
' ' \ \ 
' ' v t 




\ V \ USER 1 


' i I 
' * i 
I \ 
I » 



FREQUENCY 



F2' 




FADING FLUCTUATION 
WITH REGARD TO USER 2 F2 



16/17 



FIG. 22 PRIOR ART 



31 




ATTi 




ATT, 



33 1 




33 2 
ATTm 



~7~ 
33n 



32 



LU 



ca 



TRANSMIT DATA 



A1 



IIS 11 



FIG. 23 PRIOR ART 



\ 

MS.12 v 



A2 



/D MS22 » MS31 
^\ MS21 h 



A3 



BM 



MS32 



17/17 

FIG. 24 PRIOR ART 



(a) 



USER DATA 4 



USER DATA 3 



USER DATA 2 



USER DATA 1 



30 
SYMBOLS 



POWER 



COMMON 
PILOT 



SYMBOLS 



(b) 



INDIVIDUAL 
PILOTS 



SEPARATE PILOT FOR USER 4 1 
SEPARATE PILOT FOR USER 3-[ 

SEPARATE PILOT FOR USER 2- 
SEPARATE PILOT FOR USER 1 



I p 4 I 


i i USER DATA 4 i i 


! ps 


| | USER DATA 3 ; 


I P2 I 


! i USER DATA 2 ! 


I P1 I 


i i USER DATA 1 

ii ii 


< — 4 — ► 


< 30 > 


SYMBOLS 


SYMBOLS 



